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in which: 

Ri is H; 3-OCH3; 3-Cl; 4-CI; 5-CI; 3-CH 3 ; 5-CH 3 ; or 3-OH; 

OH 
j 

R 3 is H; -CH 3 ; -CO-COOH; -CO-CO a -C 2 H K ; -CH-COOH; -CH-C0 2 -C 2 H s ; 

OH 

-CH r COOH; or -CH^CO^C^Hs; 

is H; a linear alkyl radical of 1-4 carbon atoms; -COOH; or -CO2C2H5; 
R 5 is H, or R5 and Re together form (-CO-NH); 

Re is H; -N0 2 ; NH 2 ; -NH-COH; -NH-COCH3; -NH-CO-CO-(CH 2 ) n -CH 3 where n is 0, 1 , 2 or 3; or R* and R 5 
together form (NH-CO-); 

Y is N; or C-R in which R is CO2R2 and R2 is H or an alkaline or alkaline-earth metal equivalent or a iinear or 
branched alkyl radical containing 1-8 carbon atoms; 
and their therapeutically acceptable salts. 

Said amido derivatives are potent antiallergic agents, suitable also for oral administration. 
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HETEROCYCLIC AMIDO DERIVATIVES OF SUBSTITUTED BENZOIC ACIDS AND THERAPEUTIC COMPOSI- 
TIONS WHICH CONTAIN THEM AS ACTIVE PRINCIPLE 



(I): 



This invention relates to heterocyclic amido derivatives of substituted benzoic acids of general formul; 



70 




(I) 



75 



in which 

Rt is H; 3-OCH3; 3-CI; 4-CI; 5-Ci; 3-CHs; 5-CH 3 ; or 3-OH; 
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OH 

R 3 is H; -CH 3 i -C0-C00H; -C0-C0 2 -C 2 H s ; -<^H-COOH; -CH-C0 2 -C 2 H s ; 

OH 

-CH2-COOH; or -CH^C02-C 2 H 5 ; 

FU is H; a linear alkyl radical of 1-4 carbon atoms; -COOH; or -CO2C2H5; 
R5 is H; or R 5 and Re together form (-CO-NH); 

Re is H; -N0 2 ; -NH 2 ; -NH-COH; -NH-COH; -NH-COCH* -NH-CO-CO(CH 2 ) n -CH 3 where n is 0, 1 , 2 or 3; or Rs 
and R 5 together form (NH-CO); 

Y is N; or C-R in which R is CO2R2 and R 2 is H or an alkaline or alkaline-earth metal equivalent or a linear or 
branched alkyl radical containing 1-8 carbon atoms; 
and their therapeutically acceptable salts. 

Said amido derivatives demonstrate surprisingly high activity as antiallergic agents, particularly when 
administered orally. 

In the prophylactic treatment of allergic affections, and in particular in allergic bronchial asthma, the 
chosen medicament currently used in disodium cromoglycate. However this substance has the drawback of 
losing its pharmacological effectiveness when administered orally, as it is poorly absorbed at the gastroin- 
testinal level and this widely limits its field of application. Antiallergic medicament for oral use are also 
known, such as tranilast [N-<3\4'-dimethoxycinnamoyl) anthranilic acid], however these are products without 
satisfactory antiallergic activity. 

The object of the present invention is to provide products which, when administered orally, are easily 
absorbed at the digestive tube level and exert a powerful antiallergic action. 

This object is attained by the heterocyclic amido derivatives of substituted benzoic acids of general 
formula (I) according to the present invention. 

To prepare the compounds of formula (I), the starting substances used are o-nitrobenzoic or p- 
nitrobenzoic acids, for example an o-nitrobenzoic acid of formula (II) 



(II) 



in which R, has the aforesaid meaning, and 2-aminothiophene derivatives of general formula (III) 
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H 2 N^ R* 

or 2-aminothiazoie derivatives of general formula (IV) 



(III) 



N. 



H->N 





(IV) 



R* 



in which R2, R3 and R4 have the aforesaid meanings. 

In a preferred method, the o-nitrobenzoic acid (II) is firstly converted into the corresponding chloride 

(V) 
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(V) 



by treatment with conventional chlorinating agents such as SOCI2, POCh, PCI5 or oxalyi chloride under 
suitable conditions. 

The next step is to condense the acid chloride (V) with the 2-amrnothiophene derivative (III) or with the 
2-aminothiazole derivative (IV), according to the type of product to be obtained 

The reaction of this step is conducted in a reaction medium consisting of an aprotic organic solvent in 
the presence of a basic substance. 

Examples of solvents which can be used are CHCb, CH2CI2, acetone, benzene, toluene, THF, dioxane 
and DMF, the preferred solvent being CH2O2 or CHCb. 

Examples of basic substances which can be used are tertiary organic bases such as Me3N, EbN, 
pyridine and alkaline bases such as K2CO3 or Na2C0 3 , the preferred base being triethylamine or potassium 
carbonate. 

The molar ratio of (V) to (III) or of (V) to (IV) used in the reaction lies between 1 and 2.5, and preferably 
between 1 and 1 .2. 

The reaction is conducted at a temperature of between 40 and 160°C, and preferably between 40 and 
70°C, under agitation for a time of between 1 and 7 hours. 

A modification to the aforesaid condensation reaction consists of directly treating the o-nitrobenzoic acid 
of formula (II) with the 2-aminothiophene derivative (III) or with the 2-aminothiazole derivative (IV). 

This reaction is conducted in a reaction medium consisting of an organic solvent in the presence of a 
condensing agent. 

Solvents such as THF, benzene, dioxane or EtOH can be used as the reaction medium, the preference 
being for THF. 

Dicyclohexylcarbodiimide, ethoxyacetylene, diethylcyanamide or triphenylphosphite + imidazole can be 
used as condensing agents, the preferred agent being dicyclohexylcarbodiimide. 

The reaction is conducted at a temperature of between 0 and 60°C and preferably between 0 and 5°C. 

The molar ratio of compound (" to compound (III) or of compound (II) to compound (IV) is-between 0.5 
and 1 and preferably between 0.5 and 0.67. 

The aforesaid synthesis processes lead to the formation of amides characterised by the presence of the 
nitro group in the aromatic ring, they being of general formula (VI) 



55 
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<VI) 



in which Ri, R 3 , R*. R 5 and Y have the aforesaid meanings. 

The nitro group can then be reduced to an amino group to give products of general formula (VII) 




(VII) 



The reduction can be conveniently conducted by treatment with hydrogen under pressure in the 
presence of a suitable catalyst, such as 10% Pd on C. 

The reduction is generally carried out under pressure. If R 3 is CO-CO2-C2H5, the reduction is carried out 
at atmospheric pressure. 

The amino group of the compounds of general formula (VI!) can be functionalised with acyl groups to 
provide for example N-acetyl derivatives by reaction with acetic anhydride in acetic acid, or with N-oxamic 
esters by reaction with afkyl oxalyl chlorides. These are prepared by the method of John B. Wright, Charles 
M. Hall and Herbert G. Johnson (J. Med. Chem. 1978, vol 21, 930-935). 

By treatment with CQCh in toluene, the compounds of general formula (VII) can be converted into 
tricyclic compounds of general formula (VIII) 




(VIII) 



I 

H 



45 in which Rt ( R 3l FU and Y have the aforesaid meanings. The reaction is conducted at a temperature between 
ambient and the reflux temperature. 

On the basis of the aforegoing description, all possible modifications, which also lie within the scope of 
the invention, are immediately apparent to experts of the art. 

In order to ilustrate some preferred embodiments of the process according to the present invention, 
50 examples are given hereinafter of the method for preparing the new compounds. The invention is illustrated 
but not limited by said examples. 

Table 1 lists the chemical characteristics of 38 compounds according to the invention, and the yields 
obtained in their preparation. 
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EXAMPLE 1 



3-THIOPHENE CARBOXYLIC ACID (2-AMINO-5-METHYL) ETHYL ES7^ 46.96 g of triethylamine 
(0.465 moles) are added under energetic agitation to a mixture of 97.4 g of ethylcyanoacetate (0.862 
5 moles), 27,58 g of sulphur (0.862 moles) and 107 ml of dimethylformamide. 

50 g of propionaidehyde (0.862 moles) are dripped into this suspension, while maintaining the 
temperature at 50 °C, and when the addition is complete it is allowed to reach ambient temperature and 
then kept under agitation for 2 hours. An oil forms which is treated with ether and water. The ether phase is 
separated, dried with sodium sulphate and evaporated to dryness to obtain an oil which is distilled under 
70 vacuum (boiling point 161-162°C at 13 mmHg). 

88 g of 3-thiophene carboxylic acid (2-amino-5-methyl) ethyl ester are obtained. (Yield 55%. U.V. purity 
99.8%). 



75 



20 



Analysts for CeH^NO^S % calculated % found 

C 51.86 52.08 

H 5.98 5.91 

N 7.56 7.64 



Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
3-THIOPHENE CARBOXYLIC ACID, (2-AMINO-5-METHYL) nPROPYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, (2-AMINO-5-ETHYL) ETHYL ESTER 
25 3-THIOPHENE CARBOXYLIC ACID, (2-AMINO-5-n.PROPYL) ISOPROPYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, (2-AMINO-5-n.BUTYL) n. PHENYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, (2-AMINO-5-METHYL) tert.BUTYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, (2-AMINO-5-ETHYL) n.OCTYL ESTER. 



30 

EXAMPLE 2 



3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-BENZOYL)AMINO]-5-METHYL-ETHYL ESTER (No. 7 of 
Table 1) 

35 

3-methoxy-2-nitro benzoyl chloride: 

100 g of 3-methoxy-2-nitrobenzoic acid (0.507 moles) are mixed in a dry apparatus under a stream of 
nitrogen with 602.8 g of freshly distilled thionylchloride (5.07 moles). The mixture is heated under reflux for 
40 7 hours. It is cooled, the excess thionylchloride distilled off with a water pump, the solid residue taken up in 
anhydrous n-hexane. filtered off through a Buchner funnel and then dried to obtain 103 g of 3-methoxy-2- 
nitro ben2oy(chforide. (Yield 94.2%, M.P. 84-86°C, CI" purity 98.8%). 



45 



Analysis for C e H 6 N0*Cl 



so 



C 
H 
N 



% calculated % found 

44.56 44.44 

2.80 2,88 

6.49 6.38 
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3-thiophene carboxylic acid-2-[(2-nitro-3-methoxy benzoyI)amino]-5-methyi ethy! ester (No. 1 of Table 1): 
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METHOD A 



20.7 g of 3-trwophene carboxyiic acid-2-amino-5-methyl-ethyl ester (0.112 moles) dissolved in 250 ml of 
annydrous methylene chloride and 29.2 g of triethylamine (0.289 moles) are introduced ,nto a dry 

ZZZ S » w V 3 Z ethOXy ' 2 ' n,tr ° b8n20yl Chl0ride < 0 " 134 ™ les > dissolved in 343 ml of anhydrous 
methylene chloride are dripped into this solution. =u"iyurous 

The mixture is heated under reflux for 7 hours, after which the solvent is evaporated and the solid 
obtained is left in 690 ml of ethanol under agitation for 1 hour 

acid T 2 h r(2 S nlTmI * ?f ^ * ^ ^ ^ 324 9 of ^iophene carboxyiic 

U V pur^ loot") b e n 2°y0arn.no]-5-methyl ethyl ester are obtained. (Yield 79,5%. M.P. 168-170'C. 



15 



20 



Analysis for C 1S H 1S N 2 0 6 S 



C 
H 
N 



METHOD B 



% calculated 
52. 73 
4.42 
7.68 



% found 
52. 68 
4.51 
7. 73 
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3.178 g of potassium carbonate (0.023 moles) and 4.959 g of 3-methoxy-2-nitro benzoyl chloride (0 023 
mote.) chssolved in 50 m. of anhydrous methylene chioride are introduced ,nto the d"" Z^L 

eZmS^T^ ? °; C ' a n fter ( WhiCh 4255 9 ° f 3 " thi ° phene ca *°*y«ic acid-2- am L 5 P .m e *y 
ester ^.023 moles) d.ssolved in 70 ml of anhydrous methylene chloride are dripped in 

h-^^^2 fc, hS:! n-Bd, temperature is ai,owed to rise to 25 ° c afte; wwch •* ' s 

ma 2 h ? rea «ion mixture is filtered through a Buchner funnel, and the inorganic salt is washed with 

ZZZ^"J s hases are ~' * e or9anic phase beinQ dried ^ — «se s 

A solid is obtained which is crystallised from 75 ml of ethyl acetate 

^J'f^v °L 3 ; t 0 hiophene carboxyiic acid-2-[(2-nitro-3-methoxy benzoyl)amino]-5-methyl ethyl ester are 
obtained. (Yield 68%, M.P. 171-172°C, U.V. purity 99.8%). 



40 



Analysis 'for C^.H^NaOcS 



C 
H 
N 



% calculated 
52.73 
4. 42 

7.68 



% found 
52.80 
4. 43 

7.83 



45 



SO 
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METHOD C 

thinnhJ^ 3 ? 8 ^ 0 ^" 2 :"'^ 0 ben2 ° iC 3dd ( °- 05 m0lSS) dissolved in 60 ml of tetranydrofuran. 9.25 g of 3- 
Ind 0 5 a S1 3C I f amin ^™ thvl «hy« **er (0.05 moles) dissolved in 90 ml of te rahydrofuran 
and 0.5 g of N.N-d.methyiaminopynd.ne (0.004 moles) as catalyst are introduced into a flask maintained 

r m lum n Cnd n e atmOSPhere " ^ ^ *- by «^oTKE 

dri P Sin. iXtUre t8mPeratUre iS rSdUCed at °° C and 10 - 68 9 of dicyclohexylcarbodiimide (0.0518 moles) are 

The mixture temperature is allowed to reach ambient, and this is maintained for 2 hours 
The prec.p.tate formed is filtered off and the inorganic phase evaporated to dryness 
The solid obtained is crystallised from 200 ml of ethyl acetate 

mJTJ^TT d K ryin9 ' 819 9 ° f 3 " thi °P hene carbo *y»c acid-2-[(2-nitro-3-methoxy benzoyi)amino]-5- 
methyl ethyl ester are obtained. (Yield 45%, M.P. 170-171 °C, U.V purity 98 9%) z°y»am.noj-5 
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Analysis for C ls H ie N 2 0 G S 



C 
H 
N 



% calculated 
52.73 
4. 42 
7.68 



% found 
52. 60 
4. 38 
7. 59 



3-thiophene carboxylic acid-2-[(2-amino-3-methoxy benzoyl)amino]-5-methyl ethyl ester: 

51 g of 3-thiophene carboxylic acid-2-[(2-nitro-3-methoxy ben2oyl)amino]-5-methyl ethyl ester (0.140 
moles) dissolved in 670 ml of tetrahydrofuran, and containing 14.84 g of 10% palladium on carbon, are 
introduced into a Parr apparatus for hydrogenation under pressure (51 psi = 3.47 atm). 

On termination of hydrogen consumption, the catalyst is removed by filtration and the mixture 
evaporated to dryness. 

The solid obtained is crystallised from 750 ml of ethyl acetate. 

The crystallised product is filtered through a Buchner funnel and dried. 34.382 g of 3-thiophene 
carboxylic acid-2-[(2-amino-3-methoxy benzoyl)amino]-5-methyl ethyl ester are obtained. (Yield 73.5%, M.P. 
188-189°C, U.V. purity 99.8%). 



Analysis for C 1<5 H ie N a O A S 



C 
H 
N 



% calculated 
57.46 
5.42 
8.37 



% found 
57.29 
5. 43 
8.38 



Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-METHOXY-BENZOYL)AMlNO]-5-METHYL-n PROPYL 
ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-METHOXY-BENZOYL)AMlNO]-5-METHYL-tert BUTYL 
ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-METHOXY-BENZOYL)AMINO]-5-ETHYL-ETHYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-METHOXY-BENZOYL)AMINO]-5-n.PROPYL- 
ISOPROPYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-METHOXY-BENZOYL)AMINO]-5-n.BUTYL-n PENTYL 
ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-METHOXY-BENZOYL)AMINO]-5-ETHYL-n OCTYL ES- 
TER. 



EXAMPLE 3 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-CHLORO BENZOYL)AM!NO]-5-METHYL-ETHYL ES- 
TER (No. 10 of Table 1) 

5-chioro-2-nitro benzoyl chloride: 

55g of 5-chloro-2-nitro benzoic acid (0.273 moles) and 324.79 g of thionyl chloride (2.73 moles) are 
reacted under reflux for 4 hours in the dry apparatus. On termination of the reaction, the excess thionyl 
chloride is distilled off and the residue is distilled with a high vacuum pump (M.P. 113-1 14°C at 0.3 mmHg). 
51.128 g of 5-chloro-2-nitro benzoyl chloride are obtained. (Yield 85%, U.V. purity 98.4%). 
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Analysis for C^HsNOaCl; 



C 
H 
N 



% calculated 
38.21 
1.37 
6.36 



% f ound 
38. 30 
1.32 
6. 29 



10 3-thiophene carboxyiic acid-2-[(2-nitro-5-chloro benzoyl)amino]-5-methyl ethyl ester (No. 4 of Table 1): 

12.57 g of potassium carbonate (0.091 moles) and 20 g of 5-chloro-2-nitro benzoyl chloride (0.091 
moles) dissolved in 52 ml of anhydrous methylene chloride are introduced into a previously dried flask in a 
stream of nitrogen. 

75 16.835 g of 3-thiophene carboxyiic actd-2-amino-5-methyl ethyl ester (0.091 moles) dissolved in 130 ml 
of anhydrous methylene chloride are dripped in at 0°C. 

On termination of the addition, the mixture temperature is allowed to rise to ambient, after which it is 
boiled for 2 hours. 

The reaction mixture is filtered through a Buchner funnef to eliminate the insoluble solid, and the 
20 organic phase is washed with water. This latter is then dried with sodium sulphate and evaporated to 
dryness. 

The solid obtained is crystallised from 75 mi of ethyl acetate, the precipitate being filtered off through a 
Buchner funnel and dried. 

22.8 g of 3-thiophene carboxyiic acid-2-[(2-nitro-5-chioro benzoyl)amino]-5-methyl ethyl ester are 
25 obtained. (Yield 68%, M.P. 150-152°C). 



Analysis for C , «H , 3 N 2 O fi C 1 S 



30 



C 
H 
N 



% calculated 
48.84 
3. 55 
7.59 



% f ound 
49.02 
3.58 
7,62 



35 



3-thiophene carboxyiic acid, 2-[(2-amino-5-chloro benzoyl)amino}-5-methyl ethyl ester: 



10.720 g of 3-thiophene carboxyiic acid, 2-[(2-nitro-5-ch!oro benzoyl)amino]-5-methyi ethyl ester (0 029 
moles) dissolved in 90 ml of anhydrous tetrahydrofuran are introduced into a Parr hydrogenator, 2.5 g of 
40 5% palladium oxide are added, and the mixture treated with hydrogen at a pressure of 27 psi (1 .84 atm). 

On termination of the hydrogenation, the catalyst is filtered off through ceiite and the organic phase 
evaporated. 

The solid residue is chromatographed in a silica gel column using N-hexane/acetone 7:3 as eluent. 
The fractions containing the pure product are pooled and evaporated to dryness. 
45 5.5 g of 3-thiophene carboxyiic acid, 2-[(2-amino-5-chioro benzoyl)amino}-5-methyi ethyl ester are 
obtained. (Yield 56%, M.P. 148-150°C). 



so 



Analysis for C, »H, «N 2 0 2 C1S 



C 
H 
N 



% calculated 
53. 17 
4. 46 
8,27 



% f ound 
53.06 
4. 48 
8.32 



55 Using a procedure analogous to the aforesaid example, the following compounds are prepared- 

3-THIOPHENE CARBOXYL1C ACID, 2-[(2-AMINO-5-CHLOROBEN20YL)AMINO]-5-METHYL-n.PROPYL ES- 



TER 



3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-CHLOROBENZOYL)AMINO]-5-METHYL-tert.BUTYL 



ES- 
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TER 

3-THIOPHENE CARBOXYUC ACiD, 2-[(2-AMINO-5-CHLOROBENZOYL)AMINO]-5-ETHYL-ETHYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-4-CHLOROBENZOYL)AMINO]-5-n.BUTYL-n PENTYL ES- 
TER 

5 3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-CHLOROBENZOYL)AM!NO]-5-ETHYL-ETHYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-4-CHLOROBENZOYL)AMINO]-5-ETHYL-n.OCTYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-CHLOROBENZOYL)AMINO]-5-n PROPYL-ISOPROPYL 
ESTER. 



70 

EXAMPLE 4 



3-THIOPHENE CARBOXYLIC ACID-(2-AMINO-5-n.BUTYL)-METHYL ESTER 

27.29 g of triethylamine (0.27 moles) are added to a mixture of 49.5 g of ethyl cyanoacetate (0.5 
moles), 16 g of sulphur (0.5 moles) and 62.5 ml of dimethylformamide under energetic agitation. 

50 g of hexanal (0.5 moles) are dripped into this suspension while maintaining the temperature at 50 °C, 
after which the temperature is allowed to fall to ambient at which the mixture is maintained under agitation 
for 2 hours. 

An oil separates and is treated with ether and water. The ether phase is separated, dried over sodium 
sulphate and evaporated to dryness to obtain an oil which is distilled under vacuum. M.P. 222-223 °C at 25 
mmHg. 

54.32 g of 3-thiophene carboxylic acid-(2-amino-5-methyl)-ethyl ester are obtained (Yield 51% MP 
64-66 °C). 



Analysis' for C ZQ K AS m^S 



30 



C 
H 
N 



% calculated 
56.30 
7.08 
6.56 



% f ound 
56.09 
7. 15 
6.62 



35 



EXAMPLE 5 



AO 3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-METHYL BENZOYL)AMINO}-5-n. BUTYL-METHYL ES- 
TER (No. 14 of Table 1) 



5-methyl-2-nitro benzoyl chloride: 



45 5 g of 5-methyl-2-nitro benzoic acid (0.027 moles) are finely ground in a mortar with 2.4 g of sodium 
bicarbonate (0.028 moles). The resultant powder is dissolved in water under agitation and slight heating. 
The water is evaporated under vacuum to obtain 4.76 g of 5-methyl-2-nitro benzoic acid, sodium salt. This 
quantity (0.0234 moles), suspended in 110 ml of anhydrous tetrahydrofuran, is reacted in an anhydrous 
environment at 0°C with 7.4 g of o^v| chloride (0.054 moles). On termination of the reaction, both the 

so excess oxalyl chloride and solvent -moved. The solid is taken up in anhydrous n-hexane, filtered off 
through a Buchner funnel and dried. 

4.25 g of 5-methyl-2-nitro benzoyl ^nloride are obtained. (Yield 78.8%, M.P. 32-33°C). 



55 
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Analysis for C a H s N0 3 Cl 



C 
H 
N 



% calculated 
48, 13 
3.03 
7,02 



% found 
48.21 
2.91 
6.98 



3-thiophene carboxylic acid 2-[(2-nitro-5-methyl benzoyl)amino]-5-n.butyl-methyl ester (No. 13 of Table 1): 

20 g of 3-thiophene carboxylic acid-<2-amino-5-n.butyi)-methyl ester (0.094 moles) dissolved in 230 ml 
of anhydrous methylene chloride and 24.4 g of triethylamine (0.241 moles) are introduced into a dry 
apparatus maintained under a stream of nitrogen. 22.5 g of 5-methyl-2-nitro benzyl chloride (0.112 moles) 
are rapidly dripped into this solution, and the mixture then heated under reflux for 7 hours. On termination of 
the reaction, the solvent is evaporated and the solid residue agitated with 700 mi of ethanol for one hour. It 
is filtered off through a Buchner funnel and dried to obtain 24.44 g of 3-thiophene carboxylic acid, 2-[(2- 
nitro-5-methyl benzoyl)amino]-5-n.butyl-ethyl ester. (Yield 69% MP. 120-122°C). 



Analysis for C lo H 2 oN a 0«S 



C 
H 
N 



% calculated 
57.43 
5.35 
7, 44 



% f ound 
57. 39 
5.34 
7.50 



3-thiophene carboxylic acid, 2-[(2-amino-5-methyl benzoyl)amino]-5-n. butyl-methyl ester: 

10 g of 3-thiophene carboxylic acid, 2-[(2-nitro-5-methyl benzoyi)amino]-5-n.butyl-methyl ester (0.0266 
moles) are dissolved in 400 ml of anhydrous tetrahydrofuran, 2.8 g of 10% palladium on carbon are added 
and the mixture introduced into a Parr apparatus for hydrogenation under pressure (51 psi = 3.47 atm). On 
termination of the reaction, the catalyst is filtered off through celite and the solvent evaporated. The solid 
residue is crystallised from 100 ml of ethyl acetate. The precipitate is filtered off through a Buchner funnel 
and then dried to obtain 5.06 g of 3-thiophene carboxylic acid, 2-[(2-amino-5-methyi benzoyl)amino>5- 
n.butyl-methyl ester. (Yield 55%, M.P. 152-154°C). 



Analysis for C ltt H»N 2 0 3 S 



C 
H 
N 



% calculated 
62,40 
6,40 
8,08 



% found 
61.90 
6.28 
8. 10 



Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-METHYL BENZOYL)AMINO]-5-METHYL-n. PROPYL ES- 
TER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-METHYL BENZOYL)AM!NO]-5-METHYL-tert.BUTYL 
ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[2-AMINO-5-METHYL BENZOYL)AMINO]-5-n.BUTYL-n PENTYL ES- 
TER 

3-THIOPHENE CARBOXYLIC ACID, 2[ (AM IN 0-3- METHYL BENZOYL)AMINO]-5- ETHYL-ETHYL ESTER 
3-THIOPHENE CARBOXYUC ACID, 2-[(2-AMINO-3-METHYL BENZOYL)AMINO]-5-n.PROPYL-ISOPROPYL 
ESTER 

3-THIOPHENE CARBOXYLIC ACID. 2-[(2-AMINO-3-METHYL BENZOYL)AMINO]-5-ETHYL-n OCTYL ES- 
TER. 
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EXAMPLE 6 



5-THIAZOLE CARBOXYLIC ACID, 2-[(2-AM!NO-3-METHOXY BENZOYL)AMINO] 4-METHYL ESTER (No. 
23 of Table 1 ) 



10 



15 



20 



5-thiazole carboxylic acid, 2-[(2-nitro-3-methoxy benzoyl)amino] 4-methyl ethyl ester (No. 22 of Table 1): 

5.174 g of 3-methoxy-2-nitro benzoyl chloride (prepared in accordance with Example 2) (0,024 moies) 
dissolved in 55 ml of anhydrous acetone and 3.317 g of anhydrous potassium carbonate (0.024 moles) are 
introduced into a dry apparatus and maintained under a stream of nitrogen. 

The mixture temperature is lowered to 0°C and a solution of 4.464 g of 5-thiazole carboxylic acid, 2- 
amino-4-methyl. ethyl ester (0.024 moles) in 120 ml of anhydrous acetone is dripped in, during which the 
temperature is maintained at 0°C. 

On termination of this addition, the mixture temperature is allowed to rise to ambient after which it is 
heated under reflux for 3 hours. 

On termination of the heating, the solvent is evaporated and the solide residue is chromatographed in a 
silica gel column using c~!oroform/methanol 9.5:0.5 as eluent 

The fractions contair. ■■g the product are pooled and evaporated to dryness. 

The solid residue is taken up in 80 ml of ethyl ether, left under agitation for one hour, filtered through a 
Buchner funnel and dried. 

5.7 g of 5-thiazole carboxylic acid, 2-[(2-nitro-3-methoxy benzoyl)amino]-4-methyl t ethyl ester are 
obtained. (Yield 65%, M.P. 260-261 °C). 



25 



Analysis for C^H^aO^S 



30 



C 
H 
N 



% calculated 
49.31 
4. 14 
11.50 



% f ound 
49.21 
4.08 
11. 36 



35 



40 



5-thiazoIe carboxylic acid, 2-[(2-amino-3-methoxy benzoyl)amino]-4-methyl f ethyl ester: 

2 g of 5-thiazole carboxylic acid, 2-[(2-nitro-3-methoxy ben2oyl)amino]-4-methy! t ethyl ester (0.0054 
moles) dissolved in 200 ml of tetrahydrofuran are introduced into a Parr apparatus for hydrogenation under 
pressure, 1 g of 10% palladium on carbon is added to the mixture and hydrogenation is carried out while 
maintaining the hydrogen pressure around 51 psi = 3.47 atm. 

On termination of the reaction, the catalyst is filtered off through celite and the solvent evaporated. The 
solid residue is crystallised from 50 ml of ethanol, filtered off through a Buchner funnel and dried. 

1.190 g of 5-thiazoie carboxylic acid, 2-[(2-amino-3-methoxy benzoyl)amino]-4-methyl, ethyl ester are 
obtained. (Yield 64.9%, M.P. 176-177°C). 



45 



50 



55 



Analysis for C,«H 17 N 3 O^S 



H 
N 



% calculated 
53.71 
5. 11 
12.53 



% found 
53,57 
4.99 
12.61 



Using a f )dure analogous to the aforesaid example, the following compounds are prepared: 
5-THIAZOLE u RBOXYL1C ACID, 2-[<2-AMINO-3-CHLORO BENZ0YL)AMIN0]-4-METHYL, ETHYL ESTER 
5-THIAZOLE CARBOXYLIC ACID, 2-[(2-AMINO-5-CHLORO BENZOYL)AMINOM-METHYL. ETHYL ESTER 
5-THIAZOLE CARBOXYLIC ACID, 2-[(2-AMINO-4-CHLORO BENZ0YL)AMIN0]-4-METHYL, ETHYL ESTER 
5-THIAZOLE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHYL BENZOYL)AMINO]-4-METHYL ETHYL ESTER 
5-THIAZOLE CARBOXYLIC ACID, 2-[(2-AMINO-5-METHYL BENZ0YL)AMIN0]-4-METHYL, ETHYL ESTER. 
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EXAMPLE 7 



4-THIAZOLE ACETIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL)AM!NO], ETHYL ESTER (No. 25 of Table 
1) 



4-thiazole acetic acid, 2-[(2-nitro-3-methoxy benzoyl)amino] t ethyl ester (No. 24 of Table 1): 

10 g of 3-methoxy-2-nitro benzoyl chloride (prepared in accordance with Example 2) (0.046 moles) 
dissolved in 160 ml of anhydrous methylene chloride and 6.41 g of anhydrous potassium carbonate (0.046 
w moles) are introduced into a dry apparatus and maintained under a nitrogen stream. 

The mixture temperature is reduced to 0°C and a solution of 8.627 g of 4-thiazole acetic acid-2-amino, 
ethyl ester (0.046 moles) in 150 ml of anhydrous methylene chloride is dripped in. During the addition the 
temperature is kept around 0°C. 

On termination of the addition the temperature of the reaction mixture is allowed to rise to ambient, after 
75 which it is heated under reflux for 3 hours. 

On termination of heating, it is cooled and 300 ml of water added. The organic phase is separated, 
dried with sodium sulphate and evaporated to dryness. 

The solid residue is chromatographed in a silica gel column using chloroform/acetone 6:4 as eiuent. 

The fractions containing the pure product are pooled and evaporated to dryness. 
20 The solid obtained is crystallised from 150 ml of ethanol. 

10,336 g of 4-thiazole acetic acid, 2-[(2-nitro-3-methoxy benzoyl)amino], ethyl ester are obtained. (Yield 
61%, M.P. 165-1 66°C). 



25 



Analysis for C 1C H IC N 3 0 S S 



30 



C 
H 
N 



% calculated 
49.31 
4. 14 
11.50 



% found 
49.51 
4.08 
11.38 



4-thiazole acetic acid, 2[(2-amino-3-methoxy benzoyl)amino], ethyl ester: 

35 3 g of 4-thiazole acetic acid, 2-[(2-nitro-3-methoxy benzoyl)-2-amino], ethyl ester (0.0082 moles) 
dissolved in 300 ml of methanol are introduced into a Parr apparatus for hydrogenation under pressure, 1 g 
of 10% palladium on carbon is added and the hydrogenation carried out maintaining the hydrogen pressure 
around 51 psi = 5.47 atm. 

On termination of the reaction, the catalyst is filtered off through ceiite and the solvent evaporated. 
40 The oily residue is dissolved at 50-60°C in 25 ml of ethanol. It is cooled and at ambient temperature a 
solid precipitates which is filtered off and dried. 

1.676 g of 4-thiazole acetic acid, 2-[(2-amino-3-methoxy benzoyi)2-amino], ethyl ester are obtained. 
(Yield 61%, M.P. 133-1 35 °C. 

45 Analysis for C 1s H ir N 3 0 A S % calculated % found 

C 53.71 53.42 

H 5.11 5.21 

N 12.53 12,40 



Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
4-THIAZOLE ACETIC ACID, 2-[(2-AMIN0-3-CHLORO BENZOYL)AMINO], ETHYL ESTER 
4-THIAZOLE ACETIC ACID, 2-[(2-AMINO-5-CHLORO BENZOYLJAMINO], ETHYL ESTER 
55 4-THIAZOLE ACETIC ACID, 2-[(2-AMINO-4-CHLORO BENZOYLJAMINO], ETHYL ESTER 
4-THIAZOLE ACETIC* ACID, 2-[{2-AMINO-3-M ETHYL BENZOYL)AMINO], ETHYL ESTER 
4-THIAZOLE ACETIC ACID, 2-[<2-AM I NO-5- METHYL BENZOYL)AMINO], ETHYL ESTER. 
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EXAMPLE 8 



4-THIAZOLE GLYOXYLIC ACID, 2-[(2-AM!NO-3-METHOXY BENZOYL)AMINO] ETHYL ESTER (No. 27 of 
Table 1) 

4-thiazofe glyoxylic acid, 2-[(2-mtro-3-methoxy benzoyl)amino]-ethyl ester (No. 26 of Table 1): 

5.13 g of 3-methoxy-2-nitro benzoyl chloride (prepared in accordance with Example 2) (0.0238 moles) 
dissolved in 110 ml of tetrahydrofuran and 3.3 g of anhydrous potassium carbonate (0.0239 moles) are 
introduced into a dry apparatus and maintained under a nitrogen stream. 

The mixture temperature is reduced to 0°C, and a solution of 4.78 g of 4-thiazole glyoxylic acid, 2- 
amino, ethyl ester (0.0239 moles) in 120 ml of anhydrous tetrahydrofuran is dripped in. During this addition 
the temperature is maintained at 0°C. 

On termination of the addition, the mixture temperature is increased to ambient after which it is heated 
under reflux for 9 hours. 

On termination of heating, the mixture is cooled and 300 ml of water added. The mixture is extracted 
with 300 ml of chloroform and the phases separated, the organic phase being dried and evaporated. A solid 
is obtained which is crystallised from 130 ml of acetone. The precipitate is filtered off through a Buchner 
funnel and dried. 5.68 g of 4-thiazole glyoxylic acid, 2-[(2-nitro-3-methoxy benzoyt)amtno]-ethyl ester are 
obtained. (Yield 63%. M.P. 240-242 °C). 



Analysis for C 1S H 13 N30-7S 



C 
H 
N 



% calculated 
47,49 
3.45 
11.07 



% f ound 
47.26 
3.35 
11.01 



4-thiazole glyoxylic acid, 2-[(2-amino-3-methoxy benzoyi)amino]-ethyl ester: 

5 g of 4-thiazole glyoxylic acid, 2-[(2-nitro-3-methoxy benzoyl) amino]-ethyl ester (0.0132 moles) 
dissolved in 100 ml of tetrahydrofuran are introduced into an apparatus for hydrogenation at atmospheric 
pressure, 1.4 g of 10% palladium on carbon is added to the mixture and hydrogenation is carried out. 

On termination of the reaction, the catalyst is filtered off through celite and the solvent evaporated. The 
solid residue is crystallised from 70 ml of ethanol, filtered off through a Buchner funnel and dried. 

2.63 g of 4-thiazole glyoxylic acid, 2-[(2-amino-3-methoxy benzoyl)amino]-ethyl ester are obtained. 
(Yield 57%, M.P. 165-166°C). 



Analysts for C 1K H, a N 3 0*S 



C 
H 
N 



% calculated 
51.56 
4.32 
12.02 



% found 
51.49 
4.33 
11,98 



Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
4-THIAZOLE GLYOXYLIC ACID, 2-[(2-AM!NO-3-CHLORO BENZOYL)AMINO]-ETHYL ESTER 
4-THIAZOLE GLYOXYLIC ACID. 2-[(2-AMINO-4-CHLORO BENZOYL)AMINO]-ETHYL ESTER 
4-THIAZOLE GLYOXYLIC ACID, 2-[(2-AMINO-5-CHLORO BENZOYL)AMINO]-ETHYL ESTER 
4-THIAZOLE GLYOXYLIC ACID, 2-[{2-AMINO-3-METHYL BENZOYL)AMINO]-ETHYL ESTER 
4-THIAZOLE GLYOXYLIC ACID, 2-[(2-AMINO-5-METHYL BENZOYL)AMINO]-ETHYL ESTER 
4-THIAZOLE GLYOXYLIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL)AMlNO]-5-ETHYL ESTER. 



EXAMPLE 9 



14 



70 
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3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYl AMINO-3-METHOXY BENZOYL)AMINO]-5-M ETHYL 
ETHYL ESTER (No. 15 of Table 1) 

A suspension composed of 17.8 g of 3-thiophene carboxylic acid 2-[(2-amino-3-methoxy benzoyt)- 
amino]-5-methyl, ethyl ester (0.053 moles) (prepared in accordance with Example 2), 85 ml of acetic acid 
and 16.3 g of acetic anhydride (0.16 moles) is heated to 80°C for half hour. The hot reaction mixture is 
dripped into 1200 ml of water and ice. The solid which precipitates is filtered off through a Buchner funnel 
and crystallised from 290 ml of ethyl acetate. After drying the solid, 12.086 g of 3-thiophene carboxylic acid, 
2-[(2-acetyl amino-3-methoxy benzoyl)-amino]-5-methyl, ethyf ester are obtained. (Yield 60.6%, M.P. 194- 
196°C, U.V. purity 100%). 



75 



Analysis for C ia H a ©N 2 0«S 



C 
H 
N 



% calculated 
57.43 
5.35 
7,44 



% found 
57. 19 
5. 41 
7.28 



Using a procedure analogous to the aforesaid example, the following compounds are prepared* 
20 3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO3-METH0XY BENZOYL)AMINOV5-METHYL- 
n.PROPYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHOXY BENZOYL)AMINOV5-METHYL- 
tertBUTYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHOXY BENZOYL)AMINO]-5-ETHYL- 
25 ETHYL ESTER 

3-THiOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHOXY BENZOYL)AMINO]-5-n BUTYL- 
METHYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHYL BENZOYL)AMINO]-5-METHYL- 
n.PROPYL ESTER 

30 3-THIOPHENE CARBOXYLIC ACID. 2-[(2-ACETYL AMINO- 3-METHYL BENZOYL)AMINO]-5-METHYL- 
tert.BUTYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHYL BENZOYL)AMINO]-5-n BUTYL- 
METHYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-5-METHYL BENZOYL) AMI NOV5-ETHYL-ETHYL 
35 ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMI NO-3-M ETHYL BENZOYL)AMINO]-5-n PROPYL- 
ISOPROPYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[<2-ACETYL AMINO-3-METHYL BENZOYL)AMINO]-5-ETHYL- 
n.OCYTL ESTER 

40 



EXAMPLE 10 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL)AMINO]-5-METHYL (No 16 of 
45 Table 1) 

0.329 g of sodium hydroxide (0.0082 moles) dissolved in 12 ml of 95% ethanol are added to 0.500 g of 
3-thiophene carboxylic acid, 2-[(2-acetyI amino-3-methoxy benzoyi)amino]-5-methyl, ethyl ester (0.00133 
moles) (prepared in accordance with Example 9) dissolved in 20 ml of 95% ethanol. 
50 The mixture is heated under reflux for 2 days. The solvent is evaporated and the residue dissolved in 
45 ml of water and treated with 45 ml of chloroform. 

The aqueous phase is separated, to which 37% hydrochloric acid is then added to pH 1. The 
precipitate is filtered off through a Buchner funnel. After drying , 0.267 g of 3-thiophene carboxylic acid, 2-[- 
(2-amino-3-methoxy benzoyl)amino]-5-methyl are obtained (Yield 65.6%, M.P. 241-243°C). 

55 
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Analysis for C^H^N^O^S % calculated % found 

C 54.88 55.08 

H 4.60 4.68 

N 9.14 9.21 

Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL) AM!NO]-5-METHYL 
3-THIOPHENE CARBOXYLJC ACID, 2-[(2-AMlNO-3-METHOXY BENZOYL) AMINO]-5-ETHYL 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL) AMINO]-5-n. BUTYL 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHYL BENZOYL) AMINO]-5-METHYL 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHYL BENZOYL) AMINO]-5-n. BUTYL 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-METHYL BENZOYL) AMINO]-5-ETHYL 
3-THIOPHENE CARBOXYLIC ACID. 2-[(2-AMINO-5-METHYL BENZOYL) AMINO]-5-n.PROPYL 



EXAMPLE 1 1 

3-THIOPHENE CARBOXYLIC ACID, 2[(2-AMINO-3-METHOXY BENZOYL) AMINOj-5-METHYL SODIUM 
SALT (No. 17 of Table 1) 

40 ml of an 8% sodium hydroxide solution (0.08 moies) are added to a suspension of 4.5 g of 3- 
thiophene carboxylic acid, 2-[(2-amino-3-methoxy benzoyl)amino]-5-methyl (0.0147 moies) (prepared in 
accordance with Example 10) in 80 ml of water. 

The mixture is heated to 80°C for 10 minutes with complete final dissolving. 

The solution is cooled, a precipitate forming at ambient temperature. The mixture is diluted with 150 ml 
of water and filtered through a Buchner funnel. 

After drying, 3.063 g of 3-thiophene carboxylic acid, 2-[(2-amino-3-methoxy benzoy!)amino]-5-methyi f 
sodium salt are obtained. (Yield 63.5%, M.P. 240°C dec). 



Analysis for C, ^H 13 N 2 0 A SNa 



C 
H 
M 



% calculated 
51.21 
3.99 
8. 53 



% found 
51. 190 
3, 96 
8. 49 



Using a procedure analogous to the aforesaid example, the following compounds are prepared- 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AM!NO-3-METHOXY BENZOYL) AMINO]-5-METHYL SODIUM 
SALT 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL) AMIN01-5-ETHYL SODIUM 
SALT 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL) AMINO]-5-n BUTYL SODIUM 
SALT 

3-THIOPHENE CARBOXYLIC ACID. 2-[(2-AMINO-3-METHYL BENZOYL) AMINOJ-5-METHYL, SODIUM 
SALT 

3-THIOPHENE CARBOXYLIC ACID. 2-[(2-AMINO-3-METHYL BENZOYL) AMINO]-5-n.BUTYL SODIUM 
SALT 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-AMINO-5-METHYL BENZOYL) AMINO]-5- ETHYL, SODIUM SALT 
3-THIOPHENE CARBOXYLIC ACID. 2-[(2-AMINO-5-METHYL BENZOYL) AMINO]-5-n.PROPYL, SODIUM 

salt. 



EXAMPLE 12 



16 



70 



75 



20 



25 



30 



35 



40 
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3-THIOPHENE CARBOXYUC ACID, 2-[[2-AMINO(OXOACETIC ACID ETHYL ESTERK3-METHOXY 
BENZOYL] AMINO]-5-METHYL, ETHYL ESTER (No. 1 8 of Table 1 ) METHOXY 

3 g of 3-thiophene carboxylic acid, 2-[(2-amino-3-methoxy ben 20 yl)amino]-5-meth y l, ethyl ester 

2 olTai 'L a tH C ? rdanCe ,n W !!o 2) ( °-°° 898 m0,eS) diSS °' Ved in 65 ml of ****** chloroform and 

nitrogen tnethy ' am,ne ( °-° 2 m0les) are int ™<uced into a dry apparatus and maintained in a stream of 

drippy in 711 ^' 9 temp8ra,Ure 15 r9dUCed t0 - 15 ° C and 2 ' 73 9 of eth y' oxaJylchforide (0.02 moles) are 

l e h rminati ° n ° f . the additi ° n ' thS mixture tem P erat ^ is allowed to rise to ambient, and water is 
added The organic phase is separated, dried and evaporated to dryness. A solid is obtained which is 
chromatographed m a silica gel column using ethyl ether/ethyl acetate/N-hexane 8:2-1 as eluent 
The fractions containing the pure product are pooled and evaporated to dryness 

amin 1 of 5 -m.th f v , 3 "^°? h8 ? e ^ 2 ^ 2 ^^^ «cld ethyl ester)-3-methoxy benzoyl] 

ammo]-5-methyl, ethyl ester are obtained. (Yield 48%, M.P. 140-142°C). 



Analysis for Q^A^^S 



C 
H 
N 



% calculated 
55.28 
5. 10 
6.45 



Using a procedure analogous to the aforesaid example, the follow 
3-THIOPHENE CARBOXYLIC ACID, 2-[[2-AMINO(OXOACETIC 
BENZOYL] AMINOJ-5-METHYL, n.PROPYL ESTER 
3-THIOPHENE CARBOXYLIC ACID. 2-[[2-AMINO(OXOACETIC 
BENZOYL] AMINOJ-5-METHYL, tert.BUTYL ESTER 
3-THIOPHENE CARBOXYLIC ACID. 2-[[2-AMINO(OXOACETIC 
BENZOYL] AMINOJ-5-ETHYL, ETHYL ESTER 
3-THIOPHENE CARBOXYLIC ACID. 2-[[2-AMINO(OXOACETIC 
BENZOYL] AMINO]-5-n.BUTYL, METHYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, 2-[[2-AMINO(OXOACETIC 
BENZOYL] AMINOJ-5-METHYL, n.PROPYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, 2-[[2-AMINO(OXOACETIC 
BENZOYL] AMINO]- 5-METHYL, tert.BUTYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, 2-[[2-AMINO(OXOACETIC 
BENZOYL] AMINO]-5-n.BUTYL METHYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, 2-[[2-AMINO(OXOACETIC 
BENZOYL] AMINOJ-5- ETHYL, ETHYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[[2-AMINO(OXOACETIC 
BENZOYL] AMINO]-5-n.PROPYL, ISOPROPYL ESTER 
3-THIOPHENE CARBOXYLIC ACID, 2-[[2-AMINO(OXOACETIC 
BENZOYL] AMINO]- 5- ETHYL, n.OCTYL ESTER 



ing compounds 
ACID ETHYL 

ACID ETHYL 

ACID ETHYL 

ACID ETHYL 

ACID ETHYL 

ACID ETHYL 

ACID ETHYL 

ACID ETHYL 

ACID ETHYL 

ACID ETHYL 



% found 
55. 49 
5.22 
6. 36 

are prepared: 
ESTER)-3-METHOXY 

ESTER)-3-METHOXY 

ESTER)-3-METHOXY 

ESTER)-3-METHOXY 

ESTER)-3-METHYL 

ESTER)-3-METHYL 

ESTER)-3-METHYL 

ESTER)-5-METHYL 

ESTER)-5-METHYL 

ESTER)- 5-METHYL 



45 



EXAMPLE 13 

3-THIOPHENE CARBOXYLIC ACID, 
so ETHYL ESTER (No. 19 of Table 1) 



2-[(2-ACETYL AMINO-5-CHLORO BENZOYL)AMINO]-5-METHYL, 



™,h T T COmposed of 5 9 of 3-th,ophene carboxylic acid, 2-[(2-amino-5^hloro benzoyl)amino]-5- 
me hyl, ethyl ester (prepared in accordance with Example 3) (0.0147 moles). 24 ml of acetic acid^nd 4 56 
g of acettc anhydride (0.0447 moles) is heated to 80-C for half hour 

55 thrown T^T mi ? re iS driPPed int ° 300 ml 0f water ' ice - The soiid whi <* Precipitates is filtered off 
through a Buchner funnel and crystallised from 81 ml of ethyl acetate 

mJTJTi 3265 J 3 ° f 3 " thiophene "rboxylic acid, 2-[(2-acetyl amino-5-chloro ben 2 oyl)aminol-5- 
methyl. ethyl ester are obtained (Yield 58%, M.P. 162-163''C). ^y.^iimoj a 
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Analysis for d 7 H, 7 N 2 0 A C1S % calculated % found 

C 53.61 53.51 

H 4-. 50 4.48 

N 7.38 7.30 

Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-5-CHLORO BENZOYL)AMINO]-5-METHYL- 
n. PROPYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMIN0-5-CHL0RO BENZOYL)AMINO]-5-n. BUTYL- 
METHYL ESTER 

3-THIOPHENE CARBOXYLIC ACID. 2-[(2-ACETYL AMINO-5-CHLORO BEN20YL)AMINO]-5-ETHYL-ETHYL 
ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-R2-ACETYL AMIN0-4-CHL0R0 BENZOYL)AMINO]-5-n.PROPYL- 
ISOPROPYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMIN0-4-CHL0R0 BENZ0YL)AMIN0]-5-n.BUTYL-PEN- 
TYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMIN0-4-CHL0RO BENZOYL)AMINO]-5-METHYL- 
tert.BUTYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-R2-ACETYL AMINO-3-CHLORO BENZOYL)AMINO]-5-ETHYL- 
n.OCTYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-CHLORO BENZOYL)AMINO]-5-n. BUTYL- 
ETHYL ESTER 

3-THIOPHENE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-CHLORO BENZOYL)AMINO]-5-METHYL- 
tert.BUTYL ESTER. 



EXAMPLE 14 

4-THIAZOLE ACETIC ACID, 2-[(2-ACETYL AMINO-3-METHOXY BENZOYL)AMINO], ETHYL ESTER (No 
30 of Table 1) 

A suspension composed of 5.03 g of 4-thiazole acetic acid, 2-[(2-amino-3-methoxy benzoyl)amino] t 
ethyl ester (0.015 moles) (prepared in accordance with Example 7), 60.36 ml of acetic acid and 4.59 g of 
acetic anhydride (0.045 moles) is heated to 80 °C for one hour. The hot reaction mixture is dripped into 600 
ml of water and ice. The solid which precipitates is filtered off through a Buchner funnel and crystallised 
from 102 ml of ethanol. After drying the soiid, 3.5 g of 4-thia2ole acetic acid, 2-[(2-acetyl amino-3-methoxy 
benzoyl)amino], ethyl ester are obtained. (Yield 61.8%, M.P. 145-146°C). 

Analysis for C 17 H 1S >N 3 0*S % calculated % found 

C 54.1 53.93 

H 5.07 5.03 

N 11.13 11,31 

Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
4-THIAZOLE ACETIC ACID, 2-[(2-ACETYL AMINO-3-CHLORO BENZOYL)AMINO], ETHYL ESTER 
4-THIAZOLE ACETIC ACID, 2-[(2-ACETYL AMINO-5-METHYL BENZOYL)AMINO], ETHYL ESTER 

4- THIAZOLE CARBOXYLIC ACID, 2-[(2-ACETYL AMIN0-4-CHL0R0 BENZ0YL)AMIN0]-4-METHYL ETHYL 
ESTER 

5- THIAZOLE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHYL BENZ0YL)AMIN01-4-METHYL ETHYL 
ESTER 

5-THIAZOLE CARBOXYLIC ACID, 2-[(2-ACETYL AMINO-3-METHOXY BENZ0YL)AMIN0]-4-METHYL, 
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ETHYL ESTER 

4-THIAZOLE GLYOXYLIC ACID, 2-[(2-ACETYL AMINO-5-CHLORO BENZOYL)AMINO] ETHYL ESTER 
4-THIA20LE GLYOXYLIC ACID. 2-[(2-ACETYL AMINO-3-METHOXY BENZOYL)AM!NO] ETHYL ESTER 
4-THIAZOLE GLYOXYLIC ACID, 2-[(2-ACETYL AMINO-5-METHYL BENZOYL)AMINO], ETHYL ESTER. 

EXAMPLE 15 

8-METHOXY-3-[(3-ETHOXY CARBONYL-5-METHYL)-THIENYL]-2.4 QUINAZOLONE (No. 32 of Table 1) 

1,580 g of 3-thiophene carboxylic acid, 2-[(2-amino-3-methoxy benzoyl)amino]-5-methyl ethyl ester 
(prepared in accordance with Example 2) (0.0047 moles) dissolved in 45 ml of anhydrous chloroform are 
introduced into a dry apparatus and maintained in a stream of nitrogen. 

9 ml of 20% phosgene in toluene (0.018 moles) are dripped into this solution at ambient temperature. 
The solution is heated under reflux for 2 hours. It is cooled, and the solvent evaporated. 
A solid is obtained which is crystallised from 50 ml of ethanol. The crystallised product is filtered off 
through a Buchner funnel and dried. 

1.282 g of 8-methoxy-3-[(3-ethoxycarbonyl-5-methyl)-thienyl]-2,4 quinazolone are obtained (Yield 
75.5%, M.P. 214-215°C). ' 

Analysis for C 17 H,JIaO^ % calculated % found 

C 56.65 56.57 

H 4.47 4.46 

N 7.77 7.67 

Using a procedure analogous to the aforesaid example, the following compounds are prepared- 
8-CHLORO-3-f(3-ETHOXY CARBONYL-5-METHYL)-THIENYL]-2,4 QUINAZOLONE 
30 8-METHYL-3-[(3-ETHOXY CARBONYL-5-METHYL)-THIENYL]-2,4 QUINAZOLONE 

8- CHLORO-3-[(3-METHOXY CARBONYL-5-n.BUTYL)-THIENYL]-2.4 QUINAZOLONE 

9- CHLORO-3-[(3-ETHOXY CARBONYL-5-METHYL)-THIENYL]-2,4 QUINAZOLONE 

9- CHLORO-3-[(3-METHOXY CARBONYL-5-n.BUTYL)-THIENYL]-2,4 QUINAZOLONE 

10- CHLORO-3-[(3-ETHOXY CARBONYL*5-METHYL)-THIENYL]-2,4 QUINAZOLONE 
35 10-METHYL-3-[(3-ETHOXY CARBONYL-5-METHYL)-THIENYL]-2.4 QUINAZOLONE 

10-METHYL-3-[(3-METHOXY CARBONYL-5-n.BUTYL)-THIENYL]-2,4 QUINAZOLONE 
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EXAMPLE 16 

8-METHOXY-3-[(5-ETHOXY CARBONYL-4-METHYL)-THIAZENYL}-2,4 QUINAZOLONE (No. 34 of Table 1) 

7 g of 5-thiazole carboxylic acid. 2-[(2-amino-3-methoxy benzoyl)amino]-4-methyl, ethyl ester (0 0209 
moles) (prepared in accordance with Example 6) dissolved in 130 ml of anhydrous chloroform are 
introduced into a dry apparatus and maintained + n a stream of nitrogen. 39.75 ml of 20% phosgene in 
toluene (0.08 moles) are then dripped in at ambient temperature and the mixture left under agitation for one 
hour. On termination, the solvent is evaporated and the solid obtained is crystallised from 190 ml of 
absolute ethanol. The precipitate is filtered off through a Buchner funnel and dried. 

62 9° 9 ° f 8 " methoxy " 3 " C(5 " ethoxycarbony,_4 - meth y | >- ttliazen y | 3- 2 - 4 quinazolone are obtained. (Yield 



55 



Analysis for C,«H,«N 3 0«S 



C 
H 
N 



% calculated 
53. 17 
4. 18 
11.62 



% f ound 
53.38 
4.22 
11.81 
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Using a procedure analogous to the aforesaid example, the following c ounds are prepared: 
8-CHLORO-3-[(5-ETHOXY CARBON YL-4-METHYL)-THIAZENYL]-2,4 QUIN jLONE 

8- METHYL-3-[(5-ETHOXY CARBON YL-4-METHYL)-THIAZENYL]-2, 4 QUINAZOLONE 

9- CHLORO-3-[(4-ACETIC ACID ETHYL ESTER)*THIAZENYL]-2,4 QUINAZOLONE 
5 10-METHYL-3-[(-ACETIC ACID ETHYL ESTER)-THiAZENYL]-2,4 QUINAZOLONE 

9- CHLORO-3-[(4-GLYOXYLIC ACID ETHYL ESTER)-THIAZENYL]-2,4 QUINAZOLONE 

10- CHLORO-3-[(4-GLYOXYLIC ACID ETHYL ESTER)-THIAZENYL]-2,4 QUINAZOLONE 

ro EXAMPLE 17 

4-THIAZOLE-a-HYDROXY ACETIC ACID, 2-[(2-AMINO-3-METHOXY BENZOYL)AMINO]-ETHYL ESTER 
(No. 35 of Table 1 ) 

; 5 15 g of 4-thiazole glyoxylic acid, 2-[(2-nitro-3-methoxy benzoyl)amino], ethyl ester (prepared in 

accordance with Example 8) , (0.0395 moles) dissolved in 500 mi of tetrahydrofuran are introduced into a 
Parr apparatus for hydrogenation under pressure, 5 g of 10% palladium on carbon are added to the mixture 
and hydrogenation is carried out while maintaining the hydrogen pressure around 51 psi = 3.47 atm. On 
termination of the reaction, the catalyst is filtered off through cefite and the solvent evaporated. 

20 The solid residue is chromatographed through a silica gel column using chloroform/methanol 9.5:0.5 as 
eluent. 

The fractions containing the pure product are pooled and evaporated to dryness. 

7.8 g of 4-thiazole-a-hydroxyacetic acid, 2-[(2-amino-3-methoxy benzoyl)amino]-ethyl ester are ob- 
tained. (Yield 56%, M.P. 180-182°C). 



25 



30 



40 



Analysis for C 1S H 17 N 3 0 S S % calculated % found 

C 51.27 50.98 

H 4.87 4.76 

N 11.92 11.79 



Using a procedure analogous to the aforesaid example, the following compounds are prepared: 
4-THIAZOLE-a-HYDROXY ACETIC ACID-2-[(2-AMiNO-3-CHLORO BENZOYL) AMINO]-ETHYL ESTER 
35 4-THIAZ0LE-a-HYDR0XY ACETIC ACiD-2-[<2-AMINO-4-CHLORO BENZOYL) AMINO]-ETHYL ESTER 
4-THIAZOLE-a-HYDROXY ACETIC ACID-2-[(2-AMINO-5-CHLORO BENZOYL) AM!NO]-ETHYL ESTER 
4-THIAZ0LE-a-HYDR0XY ACETIC ACID-2-[(2-AMlNO-3-METHYL BENZOYL) AMINO]-ETHYL ESTER 
4-THIAZOLE-a-HYDROXY ACETIC ACID-2-[(2-AMINO-5-METHYL BENZOYL) AMINO]-ETHYL ESTER. 



EXAMPLE 18 

8-METHOXY-3-[[5-(a-HYDROXY ETHYL ACETATE]-THIAZENYL]-2,4 QUINAZOLONE (No. 36 of Table 1) 

45 1.052 g of 4-thiazole-a-hydroxy acetic acid, 2-[(2-amino-3-methoxy benzoyi)amino], ethyl ester (0.003 
moles) (prepared in accordance with Example 17) dissolved in 35 ml of anhydrous tetrahydrofuran are 
introduced into a dry apparatus and maintained in a stream of nitrogen. 2.95 ml of 20% phosgene in 
toluene (0.006 moles) are then dripped in and the mixture left under agitation for one hour. On termination, 
the solvent is evaporated and the solid obtained is chromatographed in a silica gel column using 

so chloroform methanol 9:5:0.;: as eluent. 

The ; rions containing the pure product are pooled and evaporated to dryness. 

0,680 y of 8-methoxy-3-[[5-(a-hydroxy ethylacetate)]-thia2enyl]-2 1 4 quinazolone are obtained. (Yield 
60%, M.P. 177-178°C). 

55 
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75 



Analysis for C, S H, sU^O^S 



C 
H 
N 



% calculated 
50. 92 
4.00 
11. 13 



% found 
50. 74 
3. 97 
10. 98 



Using a procedure analogous to the aforesaid example, the following compounds are prepared- 
8-CHLORO-3-[[5-( a -HYDROXY ETHYL ACETATE)]-THIA2ENYL]-2,4 QUINAZOLONE 
w 9-CHLORO-3-[[5-(a-HYDROXY ETHYL ACETATE) ]-THIAZENYL]-2. 4 QUINAZOLONE 
10-CHLORO-3-[[5-(c-HYDROXY ETHYL ACETATE)]-THIAZENYL]-2,4 QUINAZOLONE 
8-METHYL-3-[[5-(a-HYDROXY ETHYL ACETATE)]-THIAZENYL]-2.4 QUINAZOLONE 
10-METHYL-3-[[5-(a-HYDROXY ETHYL ACETATE)]-THIAZENYL]-2,4 QUINAZOLONE 



EXAMPLE 19 



3-THIOPHENE CARBOXYLIC ACID-2-[(2-AMINO-3-HYDROXY BENZOYL)AMINO]-5-METHYL-ETHYL ES- 
TER (No. 12 of Table 1) 

20 

3-hydroxy-2-nitro-ethyl benzoate: 

100 ml of absolute ethyl alcohol are introduced into a reaction flask, after which 5 ml of concentrated 
sulphuric acid are added. 

25 10 g of 2-hydroxy-2-nitro-benzoic acid (0.054 moles) are added to this mixture, and the mixture heated 
under reflux for 5 hours. 

It is then left at ambient temperature under agitation overnight, and the solid is then filtered off through 
a Buchner funnel and washed with water until neutral. 



30 



After drying, 9.5 g of 3-hydroxy-2-nitro-ethyl benzoate are obtained. (Yield 83.3%. M.P. 160-162°C). 



35 



Analysis for C9H9NO, 



C 
H 
N 



% calculated 
51. 18 
4.29 
6.63 



% f ound 
50. 98 
4. 41 
6. 38 



40 3-benzyloxy-2-nitro-ethyl benzoate: 



45 



so 
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32 ml of anhydrous ethanol are introduced into a two-neck 500 ml flask fitted with a reflux condenser 
and maintained in a stream of nitrogen, 1.1 g of sodium metal (0.047 moles) then being added under 
agitation. 

After complete formation of the sodium ethylate, 10 g of 3-hydroxy-2-nitro-ethyl benzoate (0 047 
moles) dissolved in 200 ml of anhydrous ethanol are added. After some minutes. 6.7 g of benzyl chloride 
(0.053 moles) are added and the mixture heated under reflux for 4 hours. 

It is filtered through celite and the filtrate evaporated. The solid residue is crystallised from ethanol. 

10 g of 3-benzyloxy-2-nitro-ethyl benzoate are obtained (Yield 70.6%, M.P. 172-173-C). 



Analysis for C^Hj^NOj 



C 
H 
N 



% calculated 
63.78 
5.01 
4.65 



X found 
63. 65 
4-. 99 
4. 50 
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3-benzyloxy-2-nitro-benzoic acid: 

20 g of 3-benzyloxy-2-nitro-ethyl benzoate (0.066 moles) are dissolved in 300 ml of ethanol and 
introduced into the reaction vessel. 2.64 g of sodium hydroxide (0.066 moles) dissolved in 50 mi of ethanol 
are then added, and the mixture heated under reflux for 3 hours. 

The ethanol is evaporated, and the solid obtained is dissolved in water and acidified to pH 2. The 
precipitate is filtered off through a Buchner funnel and dried. 12 g of 3-benzyloxy-2-nitro-benzoic acid are 
obtained. (Yield 66%, M.P..1 93-195°C). 



10 



75 



Analysis for C 14 H n NO fi 



C 
H 
N 



% calculated 
61,54 • 

4. 06 

5. 12 



% found 
61. 48 

4. 15 

5. 23 



20 
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3-benzyloxy-2-nitro-benzoyl chloride: 

100 g of 3-benzyloxy-2-nitro-benzoic acid (0.366 moles) are mixed in a dry apparatus under a stream of 
nitrogen with 435.5 g of freshly distilled thionyl chloride (3.66 moles). The mixture is heated under reflux for 
5 hours. It is cooled, and the excess thionyl chloride distilled off with a water pump. The solid residue is 
taken up in anhydrous n-hexane and then filtered off through a Buchner funnel and dried to obtain 96 g of 
3-benzyloxy-2-nitro-benzoyl chloride. (Yield 90%, CI" purity 98.8%). 



30 



Analysis for C 1Jt H lo ClN0 4 



C 
H 
N 



% calculated 
57.64 
3. 45 
4.80 



% found 
57. 72 
3.61 
4.93 



35 

3-thiophene carboxylic acid-2-[(2-nitro-3-benzyioxy benzoyl) amino]-5-methyl ethyl ester (No. 6 of Tabie 1): 
METHOD A 

40 20.7 g of 3-thiophene carboxylic acid-2-amino-5-methyl, ethyl ester (0.112 moles) dissolved in 250 ml of 
anhydrous methylene chloride and 29.2 g of triethylamine (0.289 moles) are introduced into a dry 
apparatus. 39 g of 3-benzyloxy-2-nitro-benzoyl chloride (0.134 moles) dissolved in 400 ml of anhydrous 
methylene chloride are dripped into this solution. The mixture is heated under reflux for 7 hours, after which 
the solvent is evaporated and the solid obtained is stirred in 700 ml of ethanol for 2 hours. 

45 The solid residue is filtered off through a Buchner funnel and dried 22.4 g of 3-thiophene carboxylic 
acid-2-[(2-nitro-3-benzyloxy benzoyl)amino]-5-methyl ethyl ester are obtained. (Yield 65.7%, M.P. 208- 
210°C, U.V. purity 100%). 



50 
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Analysis for C^HaoN^OsS 



C 
H 
N 



% calculated 
59.98 
4.57 
6,36 



% found 
59.80 
4.71 
6.26 
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3-thiophene carboxyiic acid-2-[(2-amino-3-hydroxy-b9nzoyl) amino]-5-methyl ethyl ester: 

mm-* I ° f ?" th !° ph f 6 ^boxylic acid-2-[(2-nitro-3-benzyloxy ben2oyl)amino]-5-methyl ethyl ester (0 116 
moles) d 1SS olved m 750 ml of tetrahydrofuran and to which 13 .8 g of 10% palladium on carbon has been 
5 added are introduced into a Parr apparatus for hydrogenation under pressure (51 psi = 3 47 atm) 

On completion of hydrogen consumption, the catalyst is removed by filtration and the m.xture is 
evaporated to dryness. The solid obtained is crystallised from 950 ml of ethyl acetate. The crystallised 
product is filtered off through a Buchner funnel and dned. crystaii.sed 
34.382 g of 3-thiophene carboxyiic acid-2-[(2-amino-3-hydroxy benzoyl)amino]-5-methyl ethyl ester are 
10 obtained. (Yield 92.6%, M.P. 220-221 °C, U.V. purity 99.8%). 
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Analysis for C 1s H,«N a O A S 



H 
N 



% calculated 
56.23 
5.03 
8. 74- 



% found 
56. 64 
4.88 
8.72 



40 



45 



SO 



55 
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TABLE 1 



COMrGUND" 
No, 



ft i R 3 R« R s R* Y C H M 



1 3-OCH, CH 0 H CH, H HO a C-R 52-73 4.42 7.68 

52.68 4.51 7.73 

2 3-C1 C,H, K CH, H *0 2 C-R 46,84 3.55 7.59 

48,99 3.2! 7.71 

3 3-CH, C*H 8 H CH* K HO a C-R 55.16 4.63 S.04 

54.83 4.51 8.12 

4 5-Ci Z 9 H 9 H CH 3 H HO, C-R 48.84 3.55 7.59 

49-01 3,58 7.62 

5 5-CH* CH 3 H CH 3 H W0 2 C-R 55.16 4.63 G,04 

55.28 4.48 S.24 

6 3-OBz CH 5 H CH 3 H NQ Z C-R 59,85 4,80 6,34 

59.80 4,71 6.26 

7 3-OCH, C 2 H 3 H . CH 3 H NH 2 C-R 57.46 5,42 8.37 

57.29 5.43 8.38 

8 3-Ci C*H. H CH 3 H NH 2 C-R 53. J 7 4.46 9.27 

52.98 4.32 8-41 

9 3-CH, CH, H CH, H KH a C-R 60.35 1.70 8.80 

59,98 5.61 8.75 

10 5-CI CH. H CH 3 H M z C-R 53.17 4.46 8.27 

53.06 4.48 8.32 

11 5-CH 3 CjH» H CH 3 H NH 3 C-R 60.35 5,70 e,30 

60.55 5.34 8,61 

12 3-OH CH, H CH 3 H HH Z C-R 56.23 5.03 B r 74 

56,64 4,88 8.72 

13 5-CK 3 CR, H n CH, H HO, C-R 57.43 5.35 7.44 

57.39 5.34 7.50 

14 5-CH s CH, H n CH, H HH a C-ft 62.40 6.40 B.08 

61,90 6.28 3.10 

15 3-QCH 3 C a H B H CK, H NH-CC-CH 3 C-R 57.43 5.35 7.44 

57.19 5.41 7.28 

16 3-OCH, ' H H CH* H NH 2 C-R 54.88 4,60 9.14 

53-08 4:SB 9.21 

i 

17 3-OCH, Ma H CH, H NH, C-R 51,21 3.99 8.53 

51.19 3.96 8.49 

IS 3-OCH, C 2 H B H CH* H " MH-CO-CO-UC 2 H t C-R 55.28 5,10 6.45 

55.49 5.22 6,36 
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COMPOUND p 
No. R| 



1? 



20 



21 



22 



23 



31 



5-C1 
5-CH, 
5-CH, 
3-QCH, 



3-OCH, 

24 3-OCH, 

25 3-OCH, 

26 3-OCH, 

27 3-OCH, 

28 3-QCH, 

29 5-C1 

30 3-OCH, 



3-OCH, 
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TABLE 1 (continued) 



32 3-GCH. 

33 5-Cl 

34 3-OCH, 

35 3-€Cfc 
34 3HJCH. 



h 
H 

CH, 



H 



CH, 
CH, 

nC 4 H, 



CH, 



CH, C0-OC 2 K, 

CH, CO-OCH. 

CHj-CQ-OCH, H 

CHa-CQ-GfcH, H 

CO-Cfl-OCifc H 

CO-CO-OCH. H 

CH, CQ-OC 3 H. 

CH, CQ-OCjH. 

CHj-CO-QCH. H 

CO-Cfl-OC,^ H 



CH. H 



CH, 



H 



nC 4 K v 
CH, COOCsH. 
CH0H-CO-0C,Jb 
CHOH-Cfl-0C,H. H 



H KH-CO-CH, 



H 



H 



MH, 



H MH-CQ-CQ-OC, 



NO, 



NH Z 



HO, 



KH* 



KO, 



H KH, 
H WKO-CH, 
H MH-CO-CO-QCH. 
H HH-CO-CH, 
H HH-CO-CO-flC,Hi 
R4 * (-CQ-NHJ 
R* « (-CWW) 

R», R4 « (-CO-MH) 

t 

H NH, 
R,, fU « <-CMH) 



C-R 53,61 
53,51 

C-R 57,90 
57,72 

C-ft 59.17 
59 r 03 

* 49.31 
49.21 

N 53.71 
53,57 

H 49.31 
49,51 

N 53.71 
53.42 

N 47,49 
47.26 

N 31.56 
51 ; 49 

M 54.10 
53'. 86 

H 49.15 
48.96 

M 54.10 
53.93 

X 50.77 
50,91 

C-R 56.65 
56,57 



4.50 7 r 38 
4.48 7.30 



C-R 



55 t 02 
53,12 



53.17 
53,38 



51,27 
50<98 

50,92 
50.7C 



4.86 9.65 
4". 83 9'. 44 

5.87 6.27 
5.69 6.32 

4,14 11.50 

4.08 1K36 

3.11 12.53 

4.99 12.61 

4.14 11.30 

4,08 11.38 

5.11 12.53 
5.21 12.40 

3.45 11.07 

3-35 11.01 

4.32 12,02 

4.33 11.98 

5.07 11.13 

5.21 11,24 

4.12 9,35 
4.36 9.28 

5.07 11.13 

5,03 11.31 

4.26 9.35 

4.12 9.62 

4.47 7.77 

4; 46 7.67 

4.36 7.13 

4*. 53 7.20 

4.18 11.62 

4.22 11.61 

4.87 11.92 

4'. 76 IK 79 

4,00 11.13 
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TABLE 1 (continued) 



COMPOUND p . 

N 0jL _ _ 4 _ _ ^' _ 4 _ R> R * T C H N 

37 3 * CH * - CHa-CQ-QCaHj H H NH X H 36.40 3.36 13,13 

56^21 3.31 13,09 

1* 5-CH, - CHa-CO-OCjHa H H NH-CQ-CH, H 56.4? 3,29 11.62 

56,37 5.33 11.63 

7s 

PHARMACOLOGICAL TRIALS 

20 The products of general formula (I) listed in Table 1 were subjected to a first pharmacological screening 
to evaluate their activity after oral administration in the passive cutaneous anaphylaxis test (PCA) in the rat 
in accordance with Goose J. and Blair A.M.J. N. (Immunology, 16, 749-760, 1969). 

Serum, obtained from rats actively sensitized with ovalbumin and suitably diluted, was injected 
intradermal^ into the shave back of male Sprague Dawiey rats, and after 24 hours these were treated 
25 intravenously with a solution of ovalbumin and Evans blue. 

Thirty minutes after the antigen challenge, the animals were sacrificed and the diameter and intensity of 
the blue halo which has formed in the intradermal injection site was measured. 

The compounds according to the invention, and also traniiast (N-3\ 4'-dimethoxycinnamoyl) anthranilic 
acid) used as reference standard, were dissolved-suspended in suitable solvents (carboxymethylcellulose, 
30 gum arabic, DMSO etc.) and administered orally thirty minutes before the antigen challenge. 
Table 2 lists the ED50 values and the relative confidence limits at p = 0.05. 

TABLE 2 

Results of antiallergic activity evaluation in the PCA test on 
the rat after oral administration 30 minutes before antigen 



35 





Compound 


Molecular 


ED BO 


Confidence limits 


Activity 


40 


No. 


we i gh t 


mmoles/kg/os 


mmoles/kg/os 






Traniiast 


327 


0.32 


0.09-1. 17 


1 




1 


364 


0.21 


0.08-0.51 


1.5 


45 


7 


334 


0.71 x 10~ 3 


0. 18-2. 6 x lO" 3 


450.7 




16 


306 


7.8 x lO" 3 


3.0-19.0 x 10~ 3 


41.0 




15 


376 


0.013 


0.004-0.048 • 


24. 6 


SO 


18 


434 


2.8 x 10" 3 


0.81-10.0 x 10~ 3 


114.3 




32 


360 


0.08 


0.02-0.029 


4.0 




25 


335 


5.0 x lO" 3 


1.4-18.0 x 10~ 3 


64.0 


55 


37 


319 


1.5 x lO" 3 


0.4-5.4 x lO" 3 


213.3 


38 


361 


6.6 x lO" 3 


2.5-16.0 x 10~ 3 


48. 4 




• 36 


377 


0.054 


0.017-0.019 


5. 9 
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10 



»nJ*T °\ ? T^° UndS aCC ° rdin9 t0 the ,nV9nt)0n were sub * ected t0 a fu * he ' passive cutaneous 
anaphylaxes test evaluation to determine their efficiency after intraperitoneal administration at a dose of 100 
mg/kg, fifteen minutes before the challenge. 

Table 3 shows the percentage vanations calculated for each treatment group (6 in number) with respect 
to the control group (6 in number). y 

,< TABLE 3 

Results of antiallergic activity evaluation in the PCA test on 
the rat after intraperitoneal administration 15 minutes before 
antlffen ch allenge 



75 



20 



Compound No. 


Molecular weight 


Inhibition V. 


1': 


364- 


59. 4 


7 . 


33+ 


31. 9 


32 


360 i 


52. 7 


25 


335 


43. 1 


37 


319 


88. 4 


36 


377 


40. 7 



are iSET? ^ *! ^ ^ ^ % 2 3 ' th6 wording to the invention 

trapemonea°iy 9 CUtane ° US ^Waxis in the rat when administered both orally and in- 

m Jl P H a r iCU ' ar ' Wh8n administered ora,| y the re *ults are superior to tranilast by up to three orders of 
mn ,0Xi f' - <L °*' > °* "* I " t< " ,CtS accM "9 » <"« *™>"«°" is considerably grew dun 500 



35 



40 



dose tested) no toxic effects were ever manifested. 
Claims 

1. Heterocyclic amido derivatives of substituted benzoic acids of general formula (I): 




45 / « & R* (I) 



50 in which: 

Ri is H; 3-OCH 3 ; 3-CI; 4-CI; 5-CI; 3-CH 3 ; 5-CH 3 ; or 3-OH; 

OH 

55 R =» is " CH 3i -CO-COOH; -CO-CO a -C 2 H»; -CH-COOH; -CH-CO a -C a H B ; 

OH 
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-CH2-COOH; or -CH2-CO2-C2H5; 

FU is H; a linear alkyl radical of 1-4 carbon atoms; -COOH; or -CO2C2H5; 
R5 is H, or R 5 and Re together form (-CO-NH); 

R 6 is H; -NO2; -NH 2 ; -NH-COH; -NH-COCH3; -NH-CO-CO(CH 2 )n-CH 3 where n is 0, 1, 2 or 3; or R 6 and Re 
5 together form (NH-CO-); 

Y is N; or C-R in which R is CO2R2 and R2 is H or an alkaline or alkaline-earth metal equivalent or a linear or 

branched alkyl radical containing 1-8 carbon atoms; 

and their therapeutically acceptable salts. 

2. A process for preparing heterocyclic amido derivatives of substituted benzoic acids of general 
io formula (I): 




in which: 

R1 is H; 3-OChh; 3-CI; 4-CI; 5-CI; 3-CH 3 ; 5-CH 3 ; or 3-OH 

25 

OH 

R 3 is H; -CH 3 ; -CO-COOH; -CO-C0 2 -C 2 H s ; -CH-COOH; -CH-C0 2 -C 2 H s ; 

OH 

30 

-CH2-COOH; or -CH2CO2-C2H5; 

R* is H; a linear alkyi radical of 1-4 carbon atoms; -COOH; or -CO2C2H5; 
R5 is H, or R 5 and Re together form (-CO-NH): 

Ra is H; -N0 2 ; -NH 2 ; -NH-COH; -NH-COCH3; -NH-CO-CO-(CH 2 ) n -CH 3 where n is 0, 1, 2 or 3; or Re and R 5 
35 together form (NH-CO-); 

Y is N; or C-R in which R is CO2R2 and R 2 is H or an alkaline or alkaiine-earth metaf equivalent or a linear or 
branched alkyl radical containing 1-8 carbon atoms, comprising a) condensing substituted o-nitrobenzoic or 
p-nitrobenzoic acid (II) 



C - OH 



45 




or the corresponding chloride (V) 

so 



55 
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s 

C-Cl 



(V) 



Ri NO* 

10 with a 2-aminothiophene derivative of general formula (III) 



75 



20 




(III) 



or a 2-aminothiazole derivative of general formula (IV) 



25 



30 



35 



40 



46 



50 



55 



H*N 




(IV) 



b) possibly reducing the nitro group bonded to the aromatic ring to an amino group, and c) possibly 
functionalising this amino group. 

3. A process as claimed in claim 2, characterised in that the condensation of (V) with {III) or with (IV) is 
conducted in aprotic organic solvents in the presence of basic substances at a temperature of between 40 
and 160°C, and preferably between 40 and 70 °C. 

4. A process as claimed in claim 3, characterised in that said aprotic organic solvents are CHCfe 
CH 2 CI 2 , acetone, benzene, toluene, THF , dioxane and DMF, and are preferably CH 2 CI 2 and CHCb. 

5. A process as claimed in claim 3, characterised in that said basic substances are Me^N E^N 
pyridine, K2CO3 and NazCCb, and are preferably triethylamine and potassium carbonate. 

6. A process as claimed in claim 2, characterised in that said condensation reaction is conducted with a 
molar ratio of (V) to (III), or of (V) to (IV), of between 1 and 2.5, and preferably between 1 and 1.2. 

7. A process as claimed in claim 2, characterised in that the condensation of (I!) with (III) or with (IV) is 
conducted in a reaction medium consisting of organic solvents in the presence of condensing agents at a 
temperature of between 0 and 60 °C. 

8. A process as claimed in claim 7, characterised in that the organic solvents used are EtOH THF 
benzene and dioxane, and preferably THF. 

9. A process as claimed in claim 7, characterised in that the condensing agents used are dicyclohexyl- 
carbodnm.de, ethoxyacetylene, diethylcyanamide, and triphenyi phosphite + imidazole, and preferably 
dicyclohexylcarbodiimide. y 

10. A process as claimed in claim 7, characterised in that the molar ratio of compound (II) to compound 
(III), or of compound (II) to compound (IV) is between 0.5 and 1, and preferably between 0.5 and 0 67 

11. A process for preparing heterocyclic amido derivatives of substituted benzoic acids of general 
formula (I) in which Rs and Re form NH-CO to give tricyclic compounds, characterised by treating with 
phosgene a compound of general formula (I) in which R5 is H and Re is NH 2 . 

12. A process as claimed in claim 11, characterised in that said treatment is conducted with phosgene 
dissolved in toluene. y 
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13. A process as claimed in claim 11, characterised in that said treatment ts conducted at a 
temperature of between ambient and tne reflux boiling temperature. 

14. The use of heterocyclic amido derivatives of substituted benzoic acids of general formula (I) for 
preparing therapeutic comcounds for the treatment of allergic affections. 

5 
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